Median sternotomy is the conventional approach for correction of cardiac defects, but it is invasive and often yields poor cosmetic results.
Median sternotomy is the conventional approach for correction of cardiac defects, but it is invasive and often yields poor cosmetic results. 1 For this reason, a right anterolateral thoracotomy is used in selected cases. The aesthetic result is preferable and acceptable to many patients. 2, 3 However, the indications have been limited. 2, 4 We present our technique and results of correction of cardiac defects through a right lateral thoracotomy in 351 patients, emphasizing that left-sided cardiac anomalies are not contraindications for this approach.
Patients and results. From October 1994 to July 1997, 351 patients underwent heart operations through a right thoracotomy (male 183, female 168). The mean age was 3.35 Ϯ 1.56 years (range 5 months to 8 years). The mean weight was 13.78 Ϯ 3.67 kg (6 to 26 kg). The mean cardiothoracic ratio was 0.58 Ϯ 0.01 (range 0.43 to 0.73). All patients had a definite diagnosis made by physical examination, chest radiography, and echocardiography. The types of cardiac anomalies and the procedures are listed in Table I .
The patient is placed in the lateral decubitus position with the right side elevated 60 to 80 degrees. A skin incision about 6 to 8 cm in length is made obliquely between the anterior and posterior axillary folds. The upper border is the third intercostal space and the lower border is the sixth. A flap of breast tissue and pectoralis muscle is dissected from the underlying chest wall and retracted cephalad, so that the chest cavity can be entered through the fourth or third intercostal space. The pericardium is opened longitudinally 1 to 2 cm anterior to the phrenic nerve. After placement of two concentric purse-string sutures on the ascending aorta, it is cannulated with a 12F to 18F right-angled cannula. The superior vena cava is cannulated through the right atrial appendage and the inferior vena cava cannula is inserted through a stab wound at the cavoatrial junction. Cardiopulmonary bypass is established and core cooling is begun. When the body temperature reaches 24°to 32°C, the aorta is crossclamped and cold crystalloid cardioplegic solution is infused into the ascending aorta. Acceptable exposure of the intracardiac anatomy can be obtained with a standard oblique right atriotomy or a vertical right ventriculotomy incision, and the heart anomalies can be corrected in almost the same manner as with a median sternotomy. With Fallot's tetralogy and right ventricular outflow tract obstruction, two traction sutures are placed in the infundibulum in an area free of major coronary arteries, and two small cat's-paw retractors are placed on each side of the ventriculotomy so as to get good exposure of the right ventricular outflow tract and pulmonary artery (Fig. 1) . After closure of the ventricular septal defect with a Dacron patch and excision of the heavy muscle bundles, the autologous pericardium or the homograft artery with a single cusp is used in widening the right ventricular outflow tract and/or the main pulmonary artery. The aortic clamp is slowly released and intracardiac air evacuated with an aortic needle vent connected to suction. Cardiopulmonary bypass is gradually discontinued and the chest is then closed in a routine fashion.
The mean aortic crossclamp time was 31.83 Ϯ 20.26 minutes (range 6 to 140 minutes). The average duration of postoperative mechanical ventilation was 18.62 Ϯ 23.23 hours (range 2 to 140.72 hours). The mean thoracic and pleuropericardial drainage was 105.87 Ϯ 81.21 ml (range 15 to 753 ml). The mean postoperative hospital stay was 7.09 Ϯ 0.71 days (range 7 to 17 days). There were no early or late deaths. Complications were seen in 14 patients and included temporary neurologic deficits in one, a residual shunt through a ventricular septal defect in one, delayed cardiac tamponade in one, atelectasis in eight, and paresis of the right hemidiaphragm in three.
Discussion. The right thoracotomy is an alternative to median sternotomy with more acceptable cosmetic results in the repair of some congenital heart defects. [2] [3] [4] However, some anomalies are not suitable for correction by this approach. 2, 4 Contraindications include pulmonary stenosis, severe pulmonary hypertension, age less than 2 years, patent ductus arteriosus, and left superior vena cava. In our practice, more types of congenital heart lesions could be corrected through this approach in children. The reasons for expanding the indications are that the thoracic cavity is smaller and the elasticity of the ribs is greater in the child than in the adult. The heart could easily be retracted posteriorly, providing better visualization, especially of the pulmonary artery and right ventricular outflow tract. However, this series includes no cases of left pulmonary artery stenosis. It is necessary to perform cardiac catheterization and correct the anomalies through a median sternotomy if preoperative echocardiography suggests that the left pulmonary artery is abnormal. Much attention must be paid to suturing the patch into the right ventricular outflow tract or pulmonary artery because of difficulties in controlling hemorrhage. It is easy to deair the heart, because the left ventricular apex forms the lowest point in the field and the continuous suction on aortic vent. Of course, if the congenital heart lesion is more complex than Fallot's tetralogy or if pleural thickening or adhesions are suspected, 5 a median sternotomy will be necessary. Our experience indicates that a right lateral thoracotomy can be safely performed in children for the majority of common congenital heart defects and that coexisting patent ductus arteriosus and left superior vena cava are not contraindications. In this series, the long-term follow-up ranged from 0.5 to 3 years in 326 patients. There was no impact on the development of the breast and pectoralis muscle, since the incision was between the anterior and posterior axillary folds, far from these tissues. This approach is different from the anterolateral thoracotomy, and the cosmetic results are better. It The pulmonary valve ring was excised, and the pulmonary artery and right ventricular outflow tract were widened by pericardium. ¶Dissected and crossclamped intermittently or cannulated through the coronary sinus. #VSD coexisting with right ventricular outflow tract obstruction.
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